The purpose of this study is to examine the effects of an astronomy summer project implemented in different learning activities on elementary school students, pre-service elementary teachers and in-service teachers' astronomy achievement and their attitudes to astronomy field. This study is the result of a five-day, three-stage, science school, "I Learn the Planet I Live on". The first stage involved astronomy science schools with 30 elementary school teachers, the second stage involved 30 pre-service elementary school teachers and the last stage involved 30 primary school pupils (aged 14). Within this scope, 30 elementary school teachers from different cities who are volunteer to participate in project, one seventh grade class of each of these teachers from their own schools and 30 pre-service teachers attending elementary department of education faculties of universities in Turkey are participated in the astronomy summer project in Samsun City in 2015 make up the sample of the study. For this purpose, within the scope of a nine-day long project, the participants were presented with hands on activities, outdoor practices, planetarium and observatory activities to enable them to view astronomy education from different views. The study was designed as one group, pre-test post-test experimental research. Astronomy attitude scale and astronomy achievement test were used as pre-test and post-test. The data obtained were evaluated using the SPSS 20.0 software package program. For the analysis of data, a parametric test, a two-way ANOVA for mixed measures, an experiment model, was used. The results of the study showed that the project was effective in increasing the participants' attitudes towards the astronomy field and their astronomy achievement. A comparison of the data from the teachers and the students produced interesting results, notably that more pupils than teachers answered certain questions correctly.
Introduction
Throughout the history of humankind, wonder of the Universe, attempts to uncover its secrets, and explain humans' position in it have existed. This curiosity necessarily entails questioning and learning nature's basic mechanisms and functioning (Türk & Kalkan, 2015a) . This process of questioning and learning involves various scientific methods particular to different cultures. Humans' curiosity about the shape and movements of the planet and its relations with the sun, the moon, and other planets is characteristic of the rise of scientific inquiry, of civilizations and cultures (Kalkan, et al, 2014) . Scientific processes become meaningful not through rote learning but through comprehending the underlying basic mechanisms and causes. One of the fields, traditionally using memorization rather than internalized is, unfortunately, astronomy (Vosniadou & Brewer 1985) . 
The Purpose of Research
The aim of the study is to analyze the astronomy achievement of the students, pre-service teachers and in-service teachers who participated in the study and the changes in their attitudes to astronomy. In addition, it is to study the students, pre-service teachers and in-service teachers' astronomy achievement and their attitude to astronomy by making intergroup comparisons during the project.
"What is the impact of ILPIL project on the participants' astronomy achievement and their attitude to astronomy?" "What is the relationship between the students, pre-service teachers and in-service teachers' astronomy achievement and their attitudes towards astronomy?" 1. What kind of changes occurred in the participants' astronomy achievement preand post-project? 2. What is the change in the participants' astronomy achievement in comparison with the groups?
3. What kind of change occurred in the participants' attitudes to astronomy preand post-project? 4. What is the change in the participants' attitudes to the astronomy in comparison with the groups?
Method
This study was designed in a single group (without control group) pre-test post-test experimental research design. In this design, the effect of the experimental method is tested by the study carried out on a single group and the subjects' measurements regarding dependent variables are obtained by pre-test before the implementation and by post-test after the implementation using the same subjects and the same measuring instruments (Fraenkel, Wallen, & Hyun, www.sciedupress.com/ijhe International Journal of Higher Education Vol. 5, No. 1; 2016 Published by Sciedu Press 51 ISSN 1927 -6044 E-ISSN 1927 -6052 2012 . Since the study was conducted with students, pre-service teachers and in-service teachers who participated in the astronomy education project, there was not a control group in the study.
In addition, in this study it is aimed to determine the similarity and differences of the middle school students, pre-service teachers and in-service teachers' achievements in astronomy subjects and their attitude to astronomy. When viewed from this aspect the study has a survey aspect. Survey research designs are procedures in quantitative research in which investigators administer a survey to a sample or to the entire population of people to describe the attitudes, opinions, behaviors, or characteristics of the population (Creswell, 2008) . In this research the data collected at just one point in time using cross sectional survey which is one of the survey designs. The cross sectional survey collects information from a sample that has been drawn from a predetermined population (Fraenkel, Wallen, and Hyun, 2012) .
Sample
The sample of the study is students, prospective teachers and teachers who participated voluntarily in the ILPIL project which was conducted in Samsun in 2015 and supported by the program of STRCT Nature Education Sciences School for the fourth time. The information on the demographic characteristics of the participants is presented in Table 2 . In-Service Teacher 17 13 30
The Data Collecting Instruments
Two different data collection tools were used for the purpose of the study. These are "Astronomy Achievement Test" and "Astronomy Attitude Scale". Information on these two data collection tools is given in detail below.
Astronomy Achievement Test
Astronomy Achievement Test (AAT) which was developed by Türk & Kalkan (2015b) was used in order to measure the participants' achievements in astronomy subjects. This test is a valid and reliable test to measure the achievement of basic astronomy concepts. The average difficulty of the test consisting four-choice 32 items was calculated as 0.51, the average distinctiveness as 0.51 and KR-20 reliability coefficient was calculated as 0.87. In calculating the results obtained from the academic achievement test; the total test score of each student was calculated by evaluating correct answers as 1 point, wrong answers, missing items or those who marked more than one answer for the same item as 0 point.
Astronomy Attitude Scale
The Astronomy Attitude Scale (AAS) was used to determine the participants' attitudes to astronomy consisting of their feelings, opinions and behaviors and to compare their changes at the end of the project. 5 points Likert Scale developed by Türk & Kalkan (2015c) was used for the attitude to astronomy. The Likert scale ranged from: Totally agree (5), Agree (4) Indecisive (3), Disagree (2) totally disagree (1). The scale consisted 27 items (17 positive -10 negative) and Cronbach-Alpha internal consistency coefficient was 0,912.
Data Analyses
SPSS 22.0 statistics program was used for quantitative data obtained by applying the AAT and AAS. These tests were applied to participants twice before the project (pre-test) and after the project (post-test). Before the statistical analysis was conducted, descriptive statistics were calculated for the scores which the students, pre-service teachers and in-service teachers gained from each test. Then, tests of data normality were conducted to determine whether to use parametric or non-parametric data analysis techniques for data analysis. When Table 3 is viewed, that the p-value is higher than 0.05 is interpreted as the scores at this significance level do not have a significance (extreme) deviation from the normal distribution that is to say it is interpreted as appropriate (Büyüköztürk, 2007 (Büyüköztürk, , 2010 . Accordingly, it is seen from the Kolmogorov-Smirnov and Shapiro-Wilk test results that the participants' (for all groups) astronomy achievement test scores do not differ significantly from the normal distribution (P>0.05). Thus, parametric analysis techniques were decided to be used in the analysis of AAT data.
Normality test results for the AAS are given in Table 4 . When Table 4 is observed it is seen that the data shows a normal distribution for all groups. Thus parametric analysis techniques were decided to be used in the analysis of AAS data.
In the study; mixed design Anova technique was used for repeated measures in order to compare the changes (if any) in the students, pre-service teachers and in-service teachers' astronomy achievements and their attitude to astronomy before and after the project. The comparison of the results of the group measurement is a measurement for unrelated samples and the implementation of the pretest first and then the posttest to the students, pre-service teachers and in-service teachers is a repeated measurement for related samples. Two different implementations are in question as both the measurement of different groups and the measurement of the same group repeatedly. Therefore, it is called as variance analysis for mixed measurements for such procedures. Here, the groups constitute one of the directions (factors), the measurements constitute the other one (Can, 2014) .
A single factor variance analysis (One-Way Anova) technique for independent groups was used in order to demonstrate whether there was a significant difference between the groups' AAT and AAS and pre-test and post-test scores. The Single factor (way) variance analysis is conducted in order to test whether or not the difference between the averages of unrelated two or more samples is significantly different from zero (Büyüköztürk, 2007 (Büyüköztürk, , 2010 .
Single factor variance analysis technique was used for repeated measures in order to demonstrate whether there was a significant difference between AAT and AAS, pre-test and post-test scores within the groups themselves. One way variance analysis is the test to be conducted in order to determine whether there is a significant difference between the data averages gained as a result of the successive measures from the same data source. Significance level was taken as 0.05 when interpreting the results of the statistical analysis. Eta square (η2) values which show the effect size were calculated to test the effect of the independent variables on each dependent variable. Reviews of Eta square values are as; 0.10 shows small; 0.24 medium and 0.31 shows high effect (Cohen, 1988) .
Findings
The findings pre-and post-project related to the participants' astronomy achievement and their attitude are given as subheadings. First descriptive findings, then pre-and post-project findings as inter-group and intra-group findings and finally mixed design variance analysis are given while presenting the findings.
Findings Related to Astronomy Achievement
Descriptive statistics related to the astronomy achievement of participants are given in Table 5 . According to Table 5 the in-service teacher group has the highest average for astronomy achievement both in the pre-and the post-test. While middle school students were more successful than the pre-service teachers in the pre-test results, the pre-service teachers had a higher achievement average than the middle school students in the post-test. Overall, astronomy achievement scores of all groups showed an increase in the post-test.
One way variance analysis was conducted for the unrelated samples to see whether or not the participants' pre-test astronomy achievement scores differentiated significantly from one another in comparison with the groups, the results are given in Table 6 . According to Table 6 , there is a significant difference between the participants' pre-test astronomy achievement scores in comparison with the groups (F 2-89 = 10.604, p<0.05). This finding can be interpreted as the participants' astronomy achievement changed significantly in comparison with the groups. When Table 7 is analyzed it is seen that there is a significant difference between the pretest astronomy achievement scores of the middle school students and in-service teachers (p <0.05). When the averages are considered it is seen that this difference is in favor of teachers.
When the difference between pre-service teachers and in-service teachers' pre-test astronomy achievement scores is examined, it is found that there is a significant difference (p <0.05). Considering the averages, it is observed that this difference is in favor of in-service teachers.
Finally, when the difference between the pre-test astronomy achievement scores of the middle school students and pre-service teachers is examined, it is found that there is not a statistically significant difference between measurements (p> 0.05).
One-way variance analysis was conducted for unrelated samples to see whether or not the participants' astronomy achievement post-test scores differentiated significantly from one another in comparison with the groups and the results are given in Table 8 . Table 8 , there is a significant difference between the participants' post-test astronomy achievement scores in comparison with the groups (F 2-89 = 5.990, p<0.05). This finding can be interpreted as the participants' astronomy achievement changed significantly when compared to the groups.
The findings for between which groups there is a significant difference as a result of the paired comparison of the participants' astronomy achievement posttest scores is presented in Table 9 . Table 9 is analyzed, it is seen that there is a significant difference between the post-test astronomy achievement scores of middle school students and in-service teachers (p<0.05). Considering the averages it is seen that this difference is in favor of in-service teachers.
When the difference between the post-test astronomy achievement scores of pre-service teachers and the in-service teachers is analyzed, it is found that there is a statistically significant difference (p<0.05). Considering the averages it is seen that this difference is in favor of in-service teachers.
Finally, when the difference between post-test astronomy achievement scores of middle school students and pre-service teachers is analyzed, it is seen that there is not a statistically significant difference between the measurements (p> 0.05).
The variance analysis results for whether or not the change in the students, pre-service teachers and in-service teachers' scores of astronomy achievement test show a significant difference are shown in Table 10 . Table 10 is analyzed it is seen that between groups astronomy achievement scores show a significant difference regardless of measuring factors (F Group = 12.001, p<0.05). This finding shows that there is a significant difference between the astronomy achievement scores of the students, pre-service teachers and in-service teachers without discriminating between pre-and post-tests.
There is a significant difference between the students, pre-service teachers and in-service teachers' astronomy achievement pre-and post-test average scores (F Measurement = 56.190, p<0.05). According to this finding, it can be said that the astronomy achievement of all the participants changed significantly according to the measurements without discriminating between the groups.
Finally, it is seen that the participants' astronomy achievements do not show a significant difference after the project than it was before the project, that is to say that the mutual effect of the factors of being in a different procedure group and repeated measurements on astronomy achievement is not significant (F Group*Measurement = 1.913, p>0.05) This finding shows that the implementation conducted in different groups have different effects in increasing the astronomy achievement of the groups.
In addition, when the effect size (η 2 ) values of the study are analyzed, 0.216 is calculated for between group measurements and 0.392 calculated for within measurements. These values indicate that the project implementations have a high level of effect size in increasing the participants' astronomy achievements. 
Findings Related to the Attitudes to Astronomy
Descriptive statistics for the participants' attitudes to astronomy are given in Table 11 . According to the Table 11 , in-service teachers group is the group who has the highest average in both pre-and post-test. It is seen that the attitudes of middle school students and pre-service teachers are close pre-and post-project. Generally, the attitudes to astronomy of all groups showed an increase in the post-test.
One-way variance analysis was conducted for unrelated samples to see whether or not participants' pre-test astronomy attitude scores differentiated significantly from one another in comparison with the groups, the results are given in Table 12 . According to the Table 12 there was a significant difference between the participants' attitude pre-test scores considering the groups (F 2-89 = 7.399, p<0.05). This finding can be interpreted as the participants' attitudes to astronomy changed significantly considering the groups before the project.
The findings relating to between which groups there were significant differences as a result of the paired comparison of the participants' pre-test astronomy attitude scores are presented in Table 13 . Table 13 is analyzed it is seen that there is a significant difference between the pre-test astronomy attitude scores of middle school students and in-service teachers (p <0.05). Considering the averages it is seen that this difference is in favor of in-service teachers.
When the difference between the astronomy attitude pre-test scores of pre-service teachers and in-service teachers is analyzed, it is found that there is a statistically significant difference (p<0.05). Considering the averages it is observed that this difference is in favor of in-service teachers.
Finally, when the difference between the pre-test astronomy attitude scores of middle school students and pre-service teachers is analyzed, it is seen that there is not a statistically significant difference between measurements (p>0.05).
One-way variance analysis was conducted for unrelated samples to see whether or not participants' post-test astronomy achievement scores differentiated significantly from one another in comparison with the groups, the results are given in Table 14 . According to the Table 14 there was a significant difference between the participants' attitude post-test scores considering the groups (F 2-89 = 4,484, p<0.05). This finding can be interpreted as the participants' attitudes to astronomy changed significantly considering the groups after the project.
The findings relating to between which groups there were significant differences as a result of the paired comparison of the participants' post-test astronomy attitude scores are presented in Table 15 . When Table 15 is analyzed it is seen that there is a significant difference between the post-test astronomy attitude scores of middle school students and in-service teachers (p <0.05). Considering the averages it is seen that this difference is in favor of in-service teachers.
When the difference between the astronomy attitude post-test scores of pre-service teachers and in-service teachers is analyzed, it is found that there is not a statistically significant difference between measurements (p>0.05).
Finally, when the difference between the post-test astronomy attitude scores of middle school students and pre-service teachers is analyzed, it is seen that there is not a statistically significant difference between measurements (p>0.05). When Table 16 is analyzed it is seen that between groups astronomy attitude scores show a significant difference regardless of measuring factors (F Group = 7,724, p<0,05). This finding shows that there is a significant difference between the astronomy attitude scores of the students, pre-service teachers and in-service teachers without discriminating between pre-and post-tests.
There is a significant difference between the students, pre-service teachers and in-service teachers' attitude to astronomy pre-and post-test average scores (F Measurement = 20,709, p<0,05). According to this finding, it can be said that the attitude to astronomy of all the participants changed significantly according to the measurements without discriminating between the groups.
Finally, it is seen that the participants' attitudes to astronomy do not show a significant difference after the project than it was before the project, that is to say that the mutual effect of the factors of being in a different procedure group and repeated measurements on astronomy attitude is not significant (F Group*Measurement = 0,220, p>0,05) This finding shows that the implementation conducted in different groups have different effects in increasing the attitude to astronomy of the groups.
In addition, when the effect size (η 2 ) values of the study are analyzed, 0.151 is calculated for between group measurements and 0.192 calculated for within measurements. These values indicate that the project implementations have a middle level of effect size in increasing the participants' attitudes to astronomy.
Discussion
While there was not a significant difference between the astronomy achievement of the middle school students and the pre-service teachers before the project, it was concluded that the teachers were more successful than both the students and the pre-service teachers. In addition, another interesting pre-project result is that the students were more successful than the pre-service teachers. After the project implementations the difference between the students and the pre-service teachers was made up and the pre-service teachers were found to be more successful relatively. The teachers were more statistically significant successful than both students and the pre-service teachers after the project as well as before the project. But, it is remarkable that there is not a big difference between the teachers' average of astronomy achievement and the students and the pre-service teachers' astronomy achievement averages. However, when the results between the students and the pre-service teachers are analyzed, the reason why the students were more successful than the pre-service teachers is thought to be that the pre-service teachers did not have astronomy lessons at high school and university level (except Science teachers) after middle school. This shows that the knowledge learned in middle school is forgotten in the advancing process. Besides, that the pre-service teachers were more successful than the students after the project is such as to support this idea. Similarly, Bisard et al. (1994) has revealed that pre-service teachers and middle school students have approximately the same achievement level, that middle school students are even better in some subject areas and as a result of that the astronomy knowledge of the students do not change strikingly after middle school.
It is revealed by the studies conducted that similar misconceptions of teachers and prospective teachers in astronomy subjects are also observed in elementary students (Bisard et al., 1994; Lightman & Sadler, 1993; Trumper, 2001 Trumper, , 2006 . The best way to reduce alternative conceptions that the middle school students have is to determine the www.sciedupress.com/ijhe students' awareness of basic astronomy concepts and provide appropriate educational environment to that. Therefore, it is necessary for the Primary School teachers and Science teachers who will teach concepts related to astronomy in elementary education are required to have adequate knowledge (Kalkan & Kıroğlu, 2007) . As Pasachoff and Percy (2005) noted, astronomy concepts take place in the curricula of many countries but teachers either do not know enough about these concepts or have problems with teaching these concepts to students.
Significant differences between the pre-and post-project astronomy achievements of each group were determined. These differences were in favor of post-project. This result demonstrates that the conducted astronomy education project had a positive effect on increasing the students, pre-service teachers and in-service teachers' astronomy achievements.
When the participants' attitudes to astronomy are analyzed it is seen that there were significant differences before and after the project. First of all, when the changes of each group in themselves are analyzed it is determined that students, pre-service teachers and in-service teachers had positive increases in attitudes to astronomy after the project. This result suggests that the project is useful in improving attitudes to astronomy of participants'.
When the participants' attitudes to astronomy is analyzed by intergroup comparison; it is determined that while there is not a significant difference between the middle school students and the pre-service teachers' attitudes to astronomy, the teachers have more positive attitude to astronomy when compared with both the students and the pre-service teachers. When the attitude scores after the project are analyzed, it is seen that the students, the pre-service teachers and in-service teachers improved in parallel. In addition, it is seen that the difference between the pre-service teachers and in-service teachers before the project disappeared after the project. However, it is determined that the significant difference between the students and the teachers continued after the project.
There are many studies proposing to develop the cognitive and sensory skills of the students by associating the knowledge they learn at school with everyday life and by building their own models (Gilbert, 2004; Sarıkaya, Selvi & Bora, 2004; Gümüş, Demir, Koçak, Kaya & Kırıcı, 2008) . Besides, there are studies showing that the science teaching is effective by doing experiments and that the environments such as planetarium, observatory and outdoor implementations facilitate learning (Freedman, 1997; Heather, 1999; Türk & Kalkan, 2015a) . As a result of this project, the students, pre-service teachers and in-service teachers were ensured to improve a positive attitude to astronomy and have an increase in astronomy achievement through planetarium, observatory, hands-on activities and modeling activities by letting them do the activities by themselves and understand abstract subjects as concrete.
First of all concrete-physical-scale models, 3D simulation modeling or planetarium media should be used in the training of teachers and pre-service teachers considering astronomy concepts as quite abstract ones, and they should be clearly taught how to use such models-modeling within the classroom or in training. Thus, it will be more likely to teach astronomy concepts which are difficult to teach through lectures on the board in a two-dimensional way to the students who are in the concrete operations period through alternative methods appropriate to the constructivist approach (Türk & Kalkan, 2015a) .
Research Limitations and Future Directions
It is considered to be useful for the Primary School teachers and Science teachers who are supposed to teach astronomy subjects in elementary school to receive training in astronomy subjects in the faculties of education. Therefore, astronomy lesson should definitely be included in the department of Primary School teaching programs. In addition, increasing the period of astronomy lesson in Science Teacher undergraduate program is also considered to be useful. Thus, pre-service teachers will be provided to have adequate knowledge on these subjects before they start their teaching career.
In addition; it is considered to be useful in terms of improving the quality of astronomy teaching in science teaching to give in-service training to the in-service teachers to be equipped with new knowledge and teaching methods on basic astronomy topics; implement teacher support programs in cooperation with higher education institutions and give a chance to the teachers to join the astronomy lessons in Science Teacher undergraduate programs.
Experimental studies with control groups can be conducted in further studies in order to evaluate the results obtained from the astronomy education projects better. Thus, the effectiveness of different learning environments and methods can be tested in astronomy education projects.
Increasing the number of such education projects can help the students to avoid prejudices about learning astronomy, to understand that astronomy is a part of everyday life and to understand that astronomy means to understand the universe. At the same time, longer projects and more field activities can present more effective results in the students' cognitive and affective learning. The project is considered to be a model for astronomy education projects in terms of combining different learning environments and teaching methods.
